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MEDIUM 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To restrict the reproduction of data recorded on a disk. 
SOLUTION: An extension RID code composed of information, etc., for restricting 
copyright information and the number of reproducing times is recorded on run-in blocks 



and run-out blocks forming a packet. Reproduction restriction information is also 
recorded as the attribute information of contents. In a reproduction mode, the 
approval/denial of data reproduction is discriminated on the basis of the reproduction 
restriction information recorded together with the data and reproduction is carried out 
on the basis of the discrimination results. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The recording device characterized by to have a data input means input 
record data from the exterior, the playback limit information input-control means 
which can input playback limit information through said data input means, said record 
data and the packet means forming which form a packet using said playback limit 
information, the record control means which perform data logging by said packet unit, 
and a record means record said packet on a record medium based on control of said 
record control means. 

[Claim 2] Said playback limit information is a recording device according to claim 1 
characterized by considering as the information which shows the count of playback 
authorization. 

[Claim 3] The read-out means which reads the data currently recorded on the record 
medium, and the packet means forming which forms a packet from the data read by 
said read-out means, A playback limit information detection means to detect playback 
limit information from said packet, The regenerative apparatus characterized by 
having a playback propriety distinction means to distinguish the playback propriety of 
said data based on said playback limit information, and the playback control means 
which performs playback of data based on the distinction result of said playback 
propriety distinction means. 

[Claim 4] The regenerative apparatus according to claim 3 characterized by having a 
discharge means to discharge said record medium when it distinguishes [ that It is 
unreproducible and ] by the distinction result of said playback propriety distinction 
means. 

[Claim 5] The recording device characterized by to have a data input means input data 
from the exterior, the playback limit information input-control means which can input 
playback limit information through said data input means, the record control means on 
which said playback limit information makes record as attribute information on 
contents, and a record means record said contents on a record medium based on 
control of said record control means. 

[Claim 6] Said playback limit information is a recording device according to claim 5 
characterized by considering as the information which shows the count of playback 
authorization. 

[Claim 7] The read-out means which can read the data currently recorded on the 



record medium. A playback limit information detection means to detect playback limit 
information from the attribute information on the contents read by said read-out 
means. The regenerative apparatus characterized by having a playback propriety 
distinction means to distinguish the playback propriety of said data based on said 
playback limit information, and the playback control means which performs playback of 
data based on the distinction result of said playback propriety distinction means. 
[Claim 8] The regenerative apparatus according to claim 7 characterized by having a 
discharge means to discharge said record medium when it distinguishes [ that it is 
unreproducible and ] by the distinction result of said playback propriety distinction 
means. 

[Claim 9] The disk-like record medium characterized by recording the count 
information of a playback limit on the sub-code. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a recording apparatus, a regenerative 

apparatus, and a disk-like record medium. 

[0002] 

[Description of the Prior Art] Recently, the rewritable disk-like record medium (disk) 
has spread, for example like a CD-RW disk (CD-Rewritable disk). And the various data 



(for example, image data, such as text data and a movie, a sound which easy voice 
data etc.) for which a user asks are recordable by using recordable disk drive 
equipment. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way. when data-izing a movie, 
music, etc. on such a disk and recording them on it. it enables it to record the 
identification information about the drive equipment which performed record with data 
for the purpose of protecting copyright etc. When the disk with which data logging was 
performed by this by the illegal copy which is contrary to copyright in a commercial 
scene is discovered, it becomes possible to specify those who copied illegally using 
the disk drive equipment which copied illegally based on said identification information, 
and disk drive equipment. However, in this, since it becomes the ex post facto 
management to that to which the illegal copy was performed, if a disk is not 
discovered, semantics [ having recprded said identification information ] will be made. 
Therefore, the limit about the actuation in the case of recording (copy) etc. is 
prepared, and not to be made not to perform an illegal copy easily is desired. 
[0004] 

[Means for Solving the Problem] This invention is equipped with a data input means 
input record data from the exterior, the playback limit information input-control 
means which can input playback limit information through said data input means, said 
record data and the packet means forming which form a packet by said playback 
******. the record control means which perform data logging by said packet unit, and 
a record means record said packet on a record medium based on control of said 
record control means, and constitutes a recording device in view of such a situation. 
[0005] Moreover, the read-out means which reads the data currently recorded on the 
record medium, The packet means forming which forms a packet from the data read 
by said read-out means. A playback limit information detection means to detect 
playback limit information from said packet. It has a playback propriety distinction 
means to distinguish the playback propriety of said data based on said playback limit 
information, and the playback control means which performs playback of data based 
on the distinction result of said playback propriety distinction means, and a 
regenerative apparatus is constituted. 

[0006] Furthermore, it has a data input means input data from the exterior, the 
playback limit information input-control means which can input playback limit 
information through said data input means, the record control means on which said 
playback limit information is made to record as attribute information on contents, and 



a record means record said contents on a record medium based on control of said 
record control means, and a recording device constitutes. 

[0007] Moreover, the read-out means which can read the data currently recorded on 
the record medium. A playback limit information detection means to detect playback 
limit information from the attribute information on the contents read by said read-out 
means, It has a playback propriety distinction means to distinguish the playback 
propriety of said data based on said playback limit information, and the playback 
control means which performs playback of data based on the distinction result of said 
playback propriety distinction means, and a regenerative apparatus is constituted. 
[0008] He is trying to record playback limit information by the packet unit according to 
this invention. Therefore, in the data currently recorded on the storage, a playback 
limit can be realized now in a detailed unit. Moreover, since he is trying to record 
playback limit information as attribute information corresponding to contents, a 
playback limit can be realized in the contents unit currently recorded on the storage, 
moreover, since he is trying to record the count information of a playback limit on a 
sub-code as a disk-like record medium, the count information of a playback limit is 
shown to the disk drive equipment with which it was loaded, and playback of- data is 
made to restrict — it can carry out now. 
[0009] 

[Embodiment of the Invention] Hereafter, the sequence shown below explains CD-R, 
the disk drive equipment (record, regenerative apparatus) corresponding to CD-RW. 
and a disk-like record medium as a gestalt of operation of this invention. 
1. Outline 3-1 of Configuration 2. Sub-code of Disk Drive Equipment, and T0C3.CD 
Method Rewriting Mold Disk 3-2 ATIP 3-3 Playback Limit by Playback Limit 7. Sub Q 
Data of Playback Limit 6. Truck Unit of Record Section Format 4.RID Code 5. Packet 
Unit [0010] 1. Configuration CD-Rs of disk drive equipment are the media of a 
write-once mold which used organic coloring matter for the recording layer, and 
CD-RWs are media in which data rewriting by using a phase change technique is 
possible. Drawing 1 explains the configuration of the disk drive equipment of this 
example which can perform record playback of data to the disk of CD methods, such 
as CD-R and CD-RW. In drawing 1 . a disk 90 is CD-R or CD-RW. In addition. CD-DA 
(CD-Digital Audio). CD-ROM, etc. are refreshable as a disk 90 here. 
[001 1] A disk 90 is loaded into a turntable 7 and a rotation drive is carried out by the 
constant linear velocity (CLV) or the constant angular velocity (CAV) with a spindle 
motor 6 at the time of record/playback actuation. And read-out of the pit data on a 
disk 90 (a phase change pit or pit by organic-coloring-matter change (reflection factor 



change)) is performed by the optical pickup 1. In addition, in the case of CD-DA. 
CD-ROM, etc., it becomes a pit with the thing of an embossing pit. 
[0012] In pickup 1, the optical system (not shown) which irradiates the laser diode 4 
used as a laser light source, the photodetector 5 for detecting the reflected light and 
the objective lens 2 used as the outgoing end of a laser beam, and a laser beam 
through an objective lens 2 at a disk recording surface, and leads the reflected light to 
a photodetector 5 is formed. Moreover, the detector 22 for monitors by which a part 
of output light from a laser diode 4 is received is also formed. 

[0013] The objective lens 2 is held movable in the direction of tracking, and the 
direction of a focus according to 2 shaft devices 3. Moreover, the pickup 1 whole is 
made movable to the disk radial by the thread device 8. Moreover, the laser 
luminescence drive of the laser diode 4 in pickup 1 is carried out by the drive signal 
(drive current) from a laser driver 1 8. 

[0014] It is supplied to RF amplifier 9. the reflected light information from a disk 90 
being detected by the photodetector 5. and being used as the electrical signal 
according to the light-receiving quantity of light. In addition, generally an AGC circuit 
is further carried in RF amplifier 9 by CD-RW after record of the data to a disk 90 
before record, in record, etc. from situations, like as for CD-ROM and CD-R, the 
reflection factors itself differ greatly with changing more sharply than the case of 
CD-ROM the amount of reflected lights from a disk 90. 

[0015] RF amplifier 9 is equipped with a current potential conversion circuit, a matrix 
operation / amplifying circuit, etc. corresponding to the output current from two or 
more photo detectors as a photodetector 5, and matrix data processing generates a 
required signal to it. For example, focal error signal FE for the RF signal which is 
playback data, and servo control, the tracking error signal TE. etc. are generated. The 
playback RF signal outputted from RF amplifier 9 is supplied to the binary-ized circuit 
1 1 . and focal error signal FE and the tracking error signal TE are supplied to the servo 
processor 14. 

[0016] Moreover, the groove (slot) from which the CD-R and disk 90 top as a CD-RW 
serves as a guide of a recording track is formed beforehand, and had carried out the 
wobble (meandering) of the slot with the signal by which FM modulation of the hour 
entry which shows the absolute address on a disk was carried out. Therefore, at the 
time of record actuation, while being able to apply a tracking servo from the 
information on a groove, the absolute address can be obtained from the wobble 
information on a groove. RF amplifier 9 extracts the wobble information WOB by 
matrix data processing, and supplies this to an address decoder 23. At an address 



decoder 23, by restoring to the supplied wobble information WOB. absolute-address 
information is acquired and a system controller 10 is supplied. Moreover, by pouring 
groove information into a PLL circuit, the rotational-speed information on a spindle 
motor 6 is acquired, and spindle error signal SPE is generated and outputted by 
comparing with criteria rate information further. 

[0017] The playback RF signal obtained by RF amplifier 9 is made into the so-called 
EFM signal (8 -14 modulating signal) by being made binary in the binary-ized circuit 11, 
and is supplied to encoding/decoding section 12. Encoding/decoding section 12 is 
equipped at least with the function part as an encoder at the time of record with the 
function part as a decoder at the time of playback. At the time of playback, an EFM 
recovery, a CIRC error correction, day interleave. CD-ROM decoding, etc. are 
processed as decoding, and the playback data changed into CD-ROM format data are 
obtained. Moreover, encoding/decoding section 12 also performs extract processing 
of a sub-code to the data read from the disk 90, and supplies TOO, address 
information, etc. as a sub-code (Q data) to a system controller 10. Furthermore, 
although it will generate the playback clock which synchronized with the EFM signal by 
PLL processing and will perform the above-mentioned decoding based on the 
playback clock, encoding/decoding section 12 acquires the rotational-speed 
information on a spindle motor 6 from the playback clock, is comparing with criteria 
rate information further, and can generate and output spindle error signal SPE. 
[0018] At the time of playback, encoding/decoding section 12 stores the data 
decoded as mentioned above in buffer memory 20. As a playback output from this disk 
drive equipment, the transfer output of the data by which the buffer ring is carried out 
to buffer memory 20 will be read and carried out. 

[0019] It connects with the external host computer 80. and the interface section 13 
communicates record data, playback data, various commands, etc. between host 
computers 80. SCSI, an ATARI interface, etc. are adopted in fact. And the transfer 
output of the playback data which were decoded at the time of playback and stored in 
buffer memory 20 will be carried out through the interface section 13 at a host 
computer 80. In addition, the signal of the lead command from a host computer 80, a 
light command, and others is supplied to a system controller 10 through the interface 
section 13. 

[0020] On the other hand, although record data (audio data and CD-ROM data) are 
transmitted from a host computer 80 at the time of record, the record data is sent and 
buffered by buffer memory 20 from the interface section 13. In this case, 
encoding/decoding section 12 performs the processing (when the supplied data are 



CD-ROM data) which encodes CD-ROM format data to CD format data. CIRC 
encoding and interleave, sub-code addition, eight-to-fourteen modulation, etc. as 
encoding processing of record data by which the buffer ring was carried out. 
[0021] The EFM signal acquired by encoding processing in encoding/decoding section 
12 is sent to the laser driver 18 as a laser drive pulse (light data WDATA). after wave 
adjustment processing is performed by the light strategy 21. In the light strategy 21. 
the optimal record power to record compensation, i.e.. the property of a recording 
layer, the spot configuration of laser light, record linear velocity, etc. will be tuned 
finely. 

[0022] In a laser driver 18, the laser drive pulse supplied as light data WDATA is given 
to a laser diode 4, and a laser luminescence drive is performed. The pit (a phase 
change pit and coloring matter change pit) according to an EFM signal will be formed in 
a disk 90 by this. 

[0023] The APC circuit (Auto Power Control) 1 9 is the circuit section controlled so 
that the output of laser is not based on temperature etc. but becomes fixed, acting as 
the monitor of the laser output power with the output of the detector 22 for monitors. 
The desired value of a laser output is given from a system controller 10, and it 
controls a laser driver 18 so that a laser output level becomes the desired value. 
[0024] From focal error signal FE from RF amplifier 9. the tracking error signal TE, 
encoding/decoding section 12 or spindle error signal SPE from an address decoder 20, 
etc.. the servo processor 14 generates a focus, tracking, a thread, and the various 
servo drive signals of a spindle, and performs servo actuation. That is, according to 
focal error signal FE and the tracking error signal TE. the focal drive signal FD and the 
tracking drive signal TD are generated, and the 2 shaft driver 1 6 is supplied. The 2 
shaft driver 16 will drive the focal coil of 2 shaft devices 3 in pickup 1, and a tracking 
coil. The tracking servo loop and the focal servo loop by pickup 1 . RF amplifier 9, the 
servo processor 14. the 2 shaft driver 16, and 2 shaft devices 3 are formed of this. 
[0025] Moreover, according to the track jump command from a system controller 10. a 
tracking servo loop is made off and track jump actuation is performed with outputting 
a jump drive signal to the 2 shaft driver 16. 

[0026] The servo processor 14 supplies further the spindle drive signal generated 
according to spindle error signal SPE to spindle Motor Driver 17. Spindle Motor Driver 
1 7 impresses a three-phase drive signal to a spindle motor 6, corresponding to a 
spindle drive signal, and performs CLV rotation or CAV rotation of a spindle motor 6. 
Moreover, the servo processor 14 generates a spindle drive signal according to the 
spindle kick / brake control signal from a system controller 10, and also performs 



actuation of starting of the spindle motor 6 by spindle Motor Driver 17. a halt, 
acceleration, moderation, etc. 

[0027] Moreover, the servo processor 14 generates a thread drive signal based on the 
thread error signal obtained as a low-pass component of the tracking error signal TE. 
the access execution control from a system controller 10. etc.. and supplies it to the 
thread driver 1 5. The thread driver 1 5 drives the thread device 8 according to a thread 
drive signal. Although not illustrated in the thread device 8, it has a device by the main 
shaft holding pickup 1. the thread motor, a transfer gear, etc.. and necessary slide 
migration of pickup 1 is performed because the thread driver 15 drives the thread 
motor 8 according to a thread drive signal. 

[0028] Various actuation of the above servo system and a record reversion system is 
controlled by the system controller 10 formed with the microcomputer. A system 
controller 10 performs various processings according to the command from a host 
computer 80. For example, when the lead command which asks for a certain data 
transfer currently recorded on the disk 90 from a host computer 80 is supplied, seek 
operation control is performed for the purpose of the address directed first. That is, a 
command is taken out to the servo processor 14 and access actuation of the pickup 1 
which uses as a target the address specified by the seeking command is performed. 
Then, motion control required in order to transmit the data of the directed data 
section to a host computer 80 is performed. That is. data read-out / decoding / buffer 
ring from a disk 90 are performed, and the demanded data are transmitted. 
[0029] Moreover, if a write-in instruction (light command) is taken out from a host 
computer 80. a system controller 10 will move pickup 1 to the address which should 
be written in first. And by encoding/decoding section 12, as mentioned above about 
the data transmitted from the host computer 80, encoding processing is performed, 
and it considers as an EFM signal. And record is performed by the light data WDATA 
from the light strategy 21 being supplied to a laser driver 18 as mentioned above. 
[0030] 2. Explain TOC recorded on a sub-code and the lead-in groove area in the disk 
in a TOCCD format, and a sub-code. The smallest unit of the data recorded in the disk 
of CD method becomes one frame. And 1 block consists of 98 frames. 
[0031] The structure of one frame becomes like drawing 2 . One frame consists of 588 
bits, and 24 bits of heads are used as synchronous data, and let the next 14 bits be a 
sub-code data area. And data and parity are allotted after that. 

[0032] 1 block consists of 98 frames for the frame of this configuration, the sub-code 
data taken out from 98 frames are collected, and 1 -block sub-code data (subcoding 
frame) like drawing 3 (a) are formed. Let the sub-code data from the 1st and 2nd 



frame (frame 98n+1. frame 98n+2) of the head of 98 frames be an alignment pattern. 
And channel data 96 bits each, i.e., the sub-code data of Q. R. S. T, U. V, and W. are 
formed by the 3rd frame to the 98th frame (frame 98n+3- frame 98n+98). 
[0033] Among these. P channels and Q channels are used for managements, such as 
access. However, it is only that P channels show the pause part between trucks, and 
finer control is performed by Q channels (Q1-Q96). 96-bit Q channel data are 
constituted like drawing 3 (b). 

[0034] First, 4 bits of Q1-Q4 are made into CDC, and is used for discernment of the 
number of channels of an audio, emphasis. CD-ROM, and digital copy propriety etc. 
[0035] Next, 4 bits of Q5-Q8 are set to ADR, and this is having the mode of sub Q 
data shown. Specifically, the mode (the contents of sub Q data) is expressed as 
follows [ ADR ] at 4 bits. 

0000: Mode 0 ... For a basic target, sub Q data are all zero (it is used in CD-RW). 
0001 : the mode 1 ... usual mode 001 0: — the mode 2 ... 001 1 : which shows the catalog 
number of a disk — the mode 3 ... the OlOOrmode 4 which shows ISRC (International 
Standard Recording Code). RID (Recorder IDentification code), TDB (Table Descriptor 
Block Code), etc. ... CD-V — the use 0101:mode 5 ... multisession systems, such as 
CD-R. CD-RW. and CD-EXTRA. ~ use [0036] 3. Outline 3-1 of CD method Only the 
guide rail for laser lightguides is formed on the substrate before record at a recordable 
disk like rewriting mold disk CD-R / CD-RW. By putting the laser light by which the 
data modulation was carried out in high power to this, reflection factor change of 
record film arises and record of data is performed by this principle. Record film 
recordable only once is formed in CD-R. The record film is organic coloring matter, 
and is punching record by high power laser. In CD-RW in which record film rewritable 
many times is formed, a recording method is phase change (Phase Change) record, 
and performs data logging as a difference in the reflection factor of a crystallized 
state and an amorphous condition. On a physical property, to only for [ CD ] playbacks 
and CD-R of a reflection factor being 0.7 or more, since CD-RW is about 0.2. CD-RW 
is unreproducible with the regenerative apparatus designed by expecting 0.7 or more 
reflection factors, if it remains as it is. For this reason, the AGO (Auto Gain Control) 
function which amplifies a weak signal is added, and it is reproduced. 
[0037] In CD-ROM, from the radius of 46mm, the lead-in groove field of disk inner 
circumference crosses to the range of 50mm, and is arranged, and a pit does not exist 
in inner circumference rather than it. In CD-R and CD-RW, as shown in drawing 4 , 
PMA (Program Memory Area) and PCA (Power Calibration Area) are prepared in the 
inner circumference side rather than the lead-in groove field. 



[0038] A lead-in groove field and the program field used for record of live data 
following a lead-in groove field are recorded by the drive equipment corresponding to 
CD-R or CD-RW. and is used for playback of the contents of record like CD-DA etc. 
As for PMA. the hour entry of the mode of a record signal, initiation, and termination is 
temporarily recorded for every record of a truck. After all the planned trucks are 
recorded, TOC (Table of contents) is formed in a lead-in groove field based on this 
information. PCA is the area for carrying out trial writing, in order to acquire the 
optimum value of the laser power at the time of record. 

[0039] In CD-R and CD-RW, it is formed so that the wobble (meandering) of the 
groove (guide rail) which forms data tracks for a record location or a spindle roll 
control may be carried out. This wobble is formed based on the signal modulated by 
the information on the absolute address etc., and has connoted the information on the 
absolute address etc. The absolute time information expressed by such groove by 
which wobbling was carried out is called ATIP (Absolute Time In Pregroove). As a 
wobbling groove is shown in drawing 5 , it moves in a zigzag direction in the shape of a 
sine wave slightly (Wobble), and the center frequency is 22.05kHz and the amount of 
meandering is about abbreviation ±0.03micrometer. 
[0040] The following information is encoded by this wobbling by FM modulation. 

- The time-axis signal of time-axis ****** is called ATIP. from the start of a program 
field, is recorded by simple increment toward a disk periphery, and is used for the 
address control at the time of record. 

- Although It is a recommended value by the side of a recommendation record laser 
power manufacturer, since the optimal power changes on various conditions in fact, 
the process for determining the optimal record power before record is established. 
This is called OPC (Optimum Power Control). 

- It is called the purpose-of-use application code of a disk, and is classified as follows. 

* Restricted Use General Purpose General business use Special Purpose 

Specified uses (photo CD karaoke CD etc.) 

* Unrestricted Use For public welfare audios [0041] 3-2 If the wobble signal 

detected by the push pull channel from the groove of ATIPCD-R/CD-RW controls 
spindle motor rotation so that center frequency is set to 22.05kHz when rotating a 
disk by standard speed, it will be rotated by linear velocity 1.2 m/s exactly specified 
by CD method - 1.4 m/s. Although what is necessary is just to depend for the 
absolute time information encoded by Sub-code Q in CD-ROM. since this information 
is not acquired, by the disk before record (blank disc), absolute time information 
included in the wobble signal is made reliance. 



[0042] lATIP sector is in agreement with 1 data sector (2352 bytes) of the Maine 
channel after record, and writing is performed, taking the synchronization of an ATIP 
sector and a data sector. ATIP information is once, as it is not encoded by the wobble 
signal as it is but is shown in drawing 6 . FM modulation is carried out after a biphase 
(Bi-Phase) modulation is applied. This is for using a wobble signal also for a roll control. 
That is, 1 and 0 interchange for every predetermined period by the biphase modulation, 
and he makes it the average number of 1 and 0 set to 1:1. and is trying to set the 
average frequency of the wobble signal when carrying out FM modulation to 22.05kH2. 
In addition, record laser power setting information is also encoded by ATIP as special 
information besides the hour entry. By the CD-RW disk, special information is 
extended and the power and record pulse information for CD-RW are encoded. 
[0043] 3-3 Explain a format in case record section format disk drive equipment 
records data on the record section of a recordable optical disk. Drawing 7 is drawing 
showing a format of the record section of a recordable optical disk, and drawing 8 is 
drawing showing the format in the truck shown by drawing 7 . 

[0044] Disk drive equipment is formatted into power calibration area (PCA), an 
intermediate record field (Program Memory Area: PMA). a lead-in groove field, 1 or 
two or more trucks, and a lead-out field from an inner circumference side, as shown in 
drawing 7 . And as shown in drawing 8 , with a packet-writing method, each truck is 
divided into two or more packets, and user data is recorded. 

[0045] PCA shown in drawing 7 is a field which performs the test record for adjusting 
output power of laser light. Each truck is a field which records user data. A lead-in 
groove field and a lead-out field are fields which record table-of-contents information 
(Table Of Contens:TOCX such as a start address of a truck, and an ending address, 
and the various information about an optical disk. PMA is a field recorded in order to 
hold the table-of-contents information on a truck temporarily. Each truck serves as a 
pre gap which records truck information from the user data field which records user 
data. 

[0046] Each packet shown in drawing 8 has five blocks for a link which consist of one 
or more refreshable user data blocks, and one link block and four run in blocks which 
were established before the user data block, and two blocks for a link which consist of 
two runout fields prepared after the user data block. A link block is a block required in 
order to connect packets. A fixed-length packet-writing method is the approach of 
forming two or more trucks in the record section of a rewriting mold disk, dividing the 
inside of each truck into two or more packets, fixing the user data block count (block 
length) of each packet in 1 truck to the same number, and recording data collectively 



for every packet. Therefore, it is the format which makes the same the packet size of 
each packet in one truck in the record section of an optical disk in a fixed-length 
packet- writing method, and makes the same number the user data block count in 
each packet. He is trying to record the copyright information (extended RID code) 
which has the information which is mentioned later, and which restricts the count of 
playback, for example on said run in block and runout block with the gestalt of this 
operation. That is. when recording data with a packet- writing method, it enables it to 
manage copyright by the packet unit by recording playback management information 
with user data in each packet. 

[0047] Drawing 9 shows the format of the record section of an optical disk where 
format processing was performed by disk drive equipment. The field will be fill uped 
with a fixed-length packet if format processing is performed to the whole region or the 
appointed field of a record section before a format by the fixed-length packet. 
[0048] 4 RID code drawing 10 is drawing explaining the RID code as copyright 
information recorded on the run in block shown in drawing 8 . and a runout block. 
Copyright information is constituted by 2048 bytes of data as illustrated. And the 
identification information of the RID code (Recorder IDentification code) is recorded 
on 5 bytes from the top cutting tool 0 to a cutting tool 4. That is, when the character 
information of "RID01" is recorded as identification information, it will be shown that 
the RID code is recorded on the block concerned. The manufacturer information on 
disk drive equipment is recorded on 3 bytes from a cutting tool 8 to a cutting tool 10 
as a manufacture code (13) from a manufacture code (II). The model information which 
performed data logging from the recorder type code (14) to the disk concerned as a 
recorder type code (17) is recorded on 4 bytes from a cutting tool 1 6 to a cutting tool 
1 9. Each recorder type code is defined by the manufacturer of disk drive equipment. 
The specific number information on the drive equipment which recorded to the disk 
concerned as a recorder unique number is recorded on 3 bytes from a cutting tool 24 
to a cutting tool 26. Here. "OOOOh" is set as 4 bits from a cutting tool's 24 head, and a 
recorder unique number is recorded henceforth every [ to a cutting tool 26 ] (18) (- 
(112)) 4 bits. 

[0049] Manufacturer name information is recorded on a cutting tool 63 as a 
manufacture name from a cutting tool 32. The additional information over said 
manufacturer information is recorded on a cutting tool 79 as a SAPURIMENTARI 
recorder type code from a cutting tool 64. The additional information over said 
specific number information is recorded on a cutting tool 95 as a SAPURIMENTARI 
recorder unique code from a cutting tool 80. The information defined by the 



manufacturer of disk drive equipment is recorded on a cutting tool 1023 as 
manufacture SUPESHIFIKKU from a cutting tool 256. 

[0050] And the information (playback management information) which manages 
playback of data as shown to a cutting tool 2047 as a copy protection system 
information from a cutting tool 1024 at drawing 11 is recorded, in addition, it is 
supposed in drawing 10 that it is intact — **** — it attaches and is shown as reserve 
(Reserved). Henceforth, the field made intact also in drawing explaining DS is shown 
as reserve like drawing 10 . 

[0051] Drawing 1 1 (a) is drawing showing the configuration of the copy protection 
system information shown in drawing 10 , and drawing 1 1 (b) is drawing showing the 
contents set as a copy protection system information. It considers as the "CP" bit 
and the 7th bit of the information on whether the data with which the count of 
playback is restricted to the packet on which the copy protection system information 
concerned is recorded based on copyright are recorded in a cutting tool 1024 is 
shown. For example, when it is shown that there are no data by which the count of 
playback is restricted to the packet concerned according to copyright when "Ob" is 
shown in the "CP" bit and "lb" is shown for example, in the "CP" bit, it is shown that 
there are data with which the count of playback is restricted to the packet concerned. 
[0052] It is the information confirmed when there are data with which the 6th bit 
following the "CP" bit is made into the "Key" bit, for example, "lb" is set as the 
"CP" bit, and the count of playback is restricted to the packet concerned. When "Ob" 
is shown in the "Key" bit. it is shown that key information is not set as the data 
currently recorded on the user data block of the packet concerned. Moreover, when 
"lb" is shown in the "Key" bit, it is shown that key information is set as the data 
currently recorded on the user data block of the packet concerned. 
[0053] Moreover, when the 3rd bit in a cutting tool 1 024 to the 0th bit has data by 
which it considers as generation management information, "lb" is set for example, as 
the "CP" bit also about this generation management information, and the count of 
playback is restricted to the packet concerned according to copyright, it is the 
information confirmed. For example, when "Ob" is shown in the "CP" bit, "0000b" 
shall be set up. and there shall be no limit in the count of playback in this case. 
Moreover, when "0001b" to "0111b" is set up, corresponding to each value, the 
permission shall be granted from 1 time in playback to 7 times. That is, he is trying to 
restrict the count of a copy of data reproduced by restricting the count of playback. 
However, when the playback to which this count of playback is carried out while disk 
drive equipment is loaded with the disk 90 carries out a count equivalent and a disk 90 



is once discharged, for example, the count of playback is added from that time. 
Therefore, when reproducing exceeding the count set as generation management 
information, the actuation which discharges a disk 90 once will follow. The key 
information as which copy protection key information was enciphered when "lb" was 
set as the "Key" bit is recorded. 

[0054] Thus, with the gestalt of this operation, it is made to perform a playback limit of 
the data currently recorded by adding the copy protection system information made 
into playback limit information to the RID code as copyright information. In the 
following explanation, the RID code which added playback limit information will be 
shown as an extended RID code. 

[0055] 5. Explain an example of down stream processing which records a copy 
protection system information on a disk 90 by the packet unit according to the flow 
chart of drawing 12 below a playback limit of a packet unit. In addition, in subsequent 
explanation, the RID code is explained as what has the copy protection system 
information. 

[0056] After loading disk drive equipment with a disk 90 and shifting to operating 
status, it distinguishes first whether there was any record demand from a host 
computer 80 (SI 01). And when it distinguishes that there was a record demand, the 
exception of whether there was any demand which protects copyright is performed 
(SI 02). Here, when it distinguishes that there was a protection-of-copyrights demand, 
the Request to Send of the extended RID code is performed as copyright information 
to a host computer 80 (SI 03). Thus, when the Request to Send of the extended RID 
code was performed, and it distinguishes whether incorporation of the extended RID 
code transmitted from a host computer 80 was completed (SI 04) and distinguishes 
that incorporation was completed, record conditions are checked about the 
incorporated extended RID code (SI 05). And when it distinguishes that a check result 
is "O.K.". based on (SI 06) and the incorporated extended RID code, the extended RID 
code of the data format recorded on a disk 90 is generated (SI 07). 
[0057] If the extended RID code is generated at step 107. the data recorded on a host 
computer 80 will be required (SI 08), and it will distinguish whether based on this 
demand, the record data (user data block) of the unit corresponding to a packet were 
received (SI 09). And when it distinguishes having received the data of a packet unit, 
the packet unit formed by having the extended RID code performs data logging on a 
disk 90 (S1 10). Thus, by recording playback limit information for every packet, when 
reproducing the recorded data, the playback limit for every packet can be performed 
based on the playback limit information currently recorded. 



[0058] Drawing 13 is a flow chart explaining an example of down stream processing 
which plays the disk 90 with which the extended RID code is recorded by the process 
shown in drawing 12 . After loading disk drive equipment with a disk 90 and shifting to 
operating status, it distinguishes first whether there was any playback demand from a 
host computer 80 (S201 ). And when it distinguishes that there was a playback demand, 
the extended RID code of the packet (assignment packet) to which the block specified 
by the demand belongs is read (S202). Thus, if the extended RID code is read, the 
"CP" bit will be distinguished first and it will distinguish whether the packet concerned 
is protected according to copyright (S203). And when the "CP" bit is protected by 
"lb", the packet concerned was protected according to copyright and it distinguishes, 
based on generation management information, it distinguishes whether playback of the 
current disk 90 is possible (S204). 

[0059] By the way, distinction of the playback propriety in this step S204 shall be 
based on how many times the data of the packet specified after disk drive equipment 
is loaded with a disk 90 before resulting in current were reproduced. Therefore, in 
"M>=N (n)". playback will be permitted if the count of playback of an assignment 
packet (n) until it results in "M" and current the count of playback authorization set 
as generation management information is set to "N (n)." Therefore, disk drive 
equipment manages the count N of playback (n) of each packet (n) currently formed in 
the disk 90 according to an individual, and whenever playback is performed, he is 
trying to count up the count N of playback (n) which corresponded for every packet 
according to an individual. 

[0060] Thus, when playback was permitted in step S204 and it distinguishes, it shifts 
to distinction (S205) of the "Key" bit. And when the "Key" bit is set to "lb", key 
information was set as the data of the block concerned and it distinguishes, a copy 
protection key is read, it transmits to a host computer 80 (S206). the data of the block 
specified further are read, and it transmits to a host computer (S207). Moreover, when 
the "Key" bit is set to "Ob", key information was not set as the data of the block 
concerned and it distinguishes, the data of the block specified by progressing to S207 
are read from step S205, and it transmits to a host computer 80. If it passes through 
the process of step S207. the count of playback of an assignment packet "N (n)" will 
be counted up (S208). And it distinguishes whether playback of the demanded data 
was completed (S209). and down stream processing shown in step S208 is continued 
from step S201 described above until playback was completed. 

[0061] Moreover, when playback was not permitted in step S204 and it distinguishes, 
playback actuation is not performed, but it progresses to step S210. and discharge 



processing is performed for a disk 90. And the count of playback "N (n)" is reset 
(S21 1). In addition, although the gestalt of this operation shows that reset processing 
of the count of playback "N (n)" is performed after discharge processing of a disk 90. 
it may be made to carry out as initial processing when disk drive equipment is loaded 
with a disk 90. Moreover, when performing discharge processing of a disk in step S210. 
you may make it report performing discharge processing to a host computer 80. 
Furthermore, when that it is unreproducible distinguishes, it may be made to report 
contents to which the actuation which a disk 90 makes discharge is urged. 
[0062] Thus, since it is made to perform protection of copyrights for every packet 
with the gestalt of this operation, playback can be easily restricted about the whole 
data currently recorded on the disk 90, or a part. For example, about data with a 
comparatively large capacity, such as a movie, a playback propriety judgment can be 
made now in detailed units, such as a certain specific scene. Moreover, when it is 
going to reproduce exceeding a limit of generation management information, it can 
control performing the illegal copy contrary to copyright easily by discharging a disk 
90, since it is made complicated [ playback actuation ]. 

[0063] 6. a playback limit of a truck unit — explain the example which restricts the 
count of playback by the truck unit formed on a disk 90 next. Drawing 14 is drawing 
explaining the truck descriptor block (Track Descriptor Block ... an initial is taken 
below and it is called TDB) made into the attribute information corresponding to each 
truck formed as contents, such as for example, a musical piece unit, on a disk 90. This 
TDB is recorded on the head part of for example, each truck (contents), and is made 
to perform the playback limit based on copyright in a contents unit by recording 
playback limit information (copy protection system information) on this TDB with the 
gestalt of this operation. 

[0064] In TDB. the cutting tool 7 is defined as a truck descriptor table from the cutting 
tool 0. In this truck descriptor table (Track DescriptorTable ... an initial is taken below 
and it is called TDT), the value of "54h". "44h". and "49h" is recorded on 3 bytes 
from a cutting tool 0 to a cutting tool 2 so that an ASCII code may show "TDI" (Track 
Descriptor Identification). The block number for part II of a pre gap is recorded on the 
cutting tool 3 and the cutting tool 4 in the condition of having encoded by BCD (Binary 
Coded Decimal), as PURIGYAPPU length information. HAIESUTO truck number 
RISUTEDO information [ in / in the ROESUTO truck number RISUTEDO information 
in the TDB concerned / the TDB concerned ] is recorded on a cutting tool 6 by the 
cutting tool 7 again. 

[0065] After the cutting tool 8. it defines as a truck descriptor unit. The truck number 



information on contents that the truck descriptor unit concerned belongs is recorded 
on a cutting tool 8. The information which shows by what kind of record approach the 
contents concerned were recorded is recorded on a cutting tool 9. That is, if the 
contents concerned are recorded by the packet-writing method, that is shown and 
the identification information of whether a packet is a fixed length or to be variable 
length etc. is shown further. The size information on the packet in the block 
concerned is shown to a cutting tool 12 from a cutting tool 10. And a copy protection 
system information is recorded after a cutting tool 14. 

[0066] This copy protection system information should be equivalent to the copy 
protection system information shown in drawing 1 1 , and the 7th bit in a cutting tool 
14 is made into the "CP" bit, and let the 0th bit [ 6th ] bit be "Generation 
Management" information from the "Key" bit and the 3rd bit. And a copy protection 
key is shown from a cutting tool 16. When reproducing the contents which follow, for 
example, are recorded on the disk 90, it becomes possible to perform a playback limit 
with reference to the truck descriptor block shown in drawing 14 . In addition, in the 
truck descriptor block, it is made intact after the cutting tool 24. Thus, by recording 
playback limit information as attribute information on contents, when reproducing the 
recorded data, a playback limit of a contents unit can be performed based on the 
playback limit information currently recorded. 

[0067] Drawing 15 is a flow chart which shows an example of the process which 
records data to a disk 90 by the contents unit. It is made for a necessary record 
process to have activation performed based on whether protection of copyright is 
demanded from a host computer 80 like the case where record by the packet unit 
explained by drawing 12 also in this case is performed. Therefore, down stream 
processing shown in drawing 15 as step S307 from step S301 supports down stream 
processing shown in drawing 12 as step SI 07 from step SI 01. That is. when it 
distinguishes whether there was any demand which protects copyright when it 
distinguished that there was a record demand, for example from a host computer 80 
and distinguishes that there was a protection-of-copyrights demand, the Request to 
Send of a copy protection system information is performed to a host computer 80 
(S301-S303). And if the Request to Send of a copy protection system information is 
performed Completion distinction of incorporation of the copy protection system 
information transmitted from a host computer 80 (S304), The record conditions about 
the incorporated copy protection system information are checked (S305. S306). 
Based on the incorporated copy protection system information, the copy protection 
system information of the data format used as some truck descriptors at a disk 90 is 



generated (S307). If a copy protection system information is generated at step S307, 
the truck descriptor block built considering this copy protection system information 
as a part will be recorded (S308). And the live data recorded as contents are required 
(S309). and the data transmitted from a host computer 80 based on this demand are 
recorded (S3 10). 

[0068] In addition, when there was no protection-of-copyrights demand in step S302 
and it distinguishes, down stream processing from step S303 to step S307 is not 
performed. Therefore, when it progresses to step S307 from step S302, the copy 
protection system information shown in drawing 14 is not recorded on a truck 
descriptor block. 

[0069] Next, an example of down stream processing which reproduces the contents 
by which copyright information is recorded on the truck descriptor block as drawing 
15 explained is explained according to the flow chart shown in drawing 16 . After 
loading disk drive equipment with a disk 90 and shifting to operating status, it 
distinguishes first whether there was any playback demand from a host computer 80 
(S401). And when it distinguishes that there was a playback demand, the truck 
descriptor block of the contents specified by the demand is read (S402). Thus, if a 
truck descriptor block is read, the "CP" bit of a truck descriptor unit will be 
distinguished and it will distinguish whether the contents concerned are protected 
according to copyright (S403). And when the "CP" bit is protected by "lb", the 
contents concerned were protected according to copyright and it distinguishes, based 
on generation management information, it distinguishes whether the playback of 
contents by which current assignment was carried out is possible (S404). 
[0070] In addition, in "M>=N (m)", distinction of the playback propriety in this step 
S404 will permit playback, if the count of playback of assignment contents (m) until it 
results the count of playback authorization set as generation management information 
"M" and now is set to "N (m)" as the same down stream processing as step S204 
shown in drawing 13 . That is, the count N of playback (m) of each contents (m) 
currently formed in the disk 90 in this case is managed according to an individual. 
[0071] Thus, when playback was permitted in step S404 and it distinguishes, it shifts 
to distinction (S405) of the "Key" bit. And when the "Key" bit is set to "lb", key 
information was set as the contents concerned and it distinguishes, a copy protection 
key is read, it transmits to a host computer 80 (S406), the data of the contents 
specified further are read, and it transmits to a host computer (S407). Moreover, when 
the "Key" bit is set to "Ob", key information was not set as the contents concerned 
and it distinguishes, the data of the contents specified by progressing to S407 are 



read from step S405, and it transmits to a host computer. If it passes through the 
process of step S407, the count of playback "N (m)" of assignment contents (m) will 
be counted up (S408). And it distinguishes whether playback of the demanded data 
was completed (S409), and playback of assignment contents (m) is continued until 
playback is completed. 

[0072] Moreover, when playback was not permitted in step S404 and it distinguishes, 
playback actuation is not performed, but it progresses to step S410, and processing 
which discharges a disk 90 is performed. And the count of playback "N (m)" is reset 
(S41 1). In addition, it may be made to perform reset processing (S41 1 ) of the count of 
playback "N (m)" also in this case as initial processing when disk drive equipment is 
loaded with a disk 90. Moreover, you may make it report performing discharge 
processing to a host computer 80 like step S210 shown in drawing 13 also in step 
S410. Furthermore, when that it is unreproducible distinguishes, it may be made to 
report contents to which the actuation which a disk 90 makes discharge is urged. 
[0073] Thus, since it is made to perform protection of copyrights for every contents 
with the gestalt of this operation, playback can be easily restricted about the 
predetermined contents currently recorded on the disk 90. For example, a playback 
limit can be performed now only about a specific musical piece [ movie / which is 
recorded per contents / musical piece ]. 

[0074] 7. the playback limit by sub Q data — explain the example which extends the 
RID code in "the mode 3" as the mode of sub Q data, and restricts the count of 
playback in a disk 90 next. Drawing 17 is drawing showing the example of a 
configuration of the Q channel data in "the mode 3." As for the Q channel data 
configuration in "the mode 3". sub Q data are formed following alignment patterns SO 
and SI. CDC. and ADR. In this case, the value of "001 1h" which shows "the mode 3" 
is shown In ADR. In sub Q data, bit positions 0-29 are similarly made into "11" "16" by 
which bit positions 32-59 are made 4-bit unit - "112" made into a 6-bit unit by 
considering as - "15." And the information corresponding to one code of the ISRC 
code, the RID code, and the TDB code is recorded. Moreover, the classification of the 
code currently recorded from "H" by "112" is shown in 2 bits of "CI" and "C2" of a 
bit position 30 and a bit position 31. For example, the "TDB" code has "11" - "112", as 
for the case of "00b", shown the "RID" code and in the case of "01", as for the 
"ISRC" code and the case of "11." In addition, although the explanation about the 
"ISRC" code is omitted, it is constituted by country code information, owner code 
information, sound recording year information, sound recording serial number 
information, etc., for example. The "ZERO " field consists of 4 bits, and as shown in 



drawing 1 8 , generation management information is recorded. The value corresponding 
to the count of playback which this generation management information is made into 
the information which restricts the count of playback as described above, and is made 
possible is shown. Moreover, the "AFRAME" field shown in drawing 18 consists of 8 
bits, and it is made to have the frame value of the frame concerned shown by absolute 
time. 

[0075] Thus, he is trying to record generation management information on the sub Q 
data made into the attribute information on contents with the gestalt of this operation. 
Therefore, playback limit information can be recorded now on the disk 90 used as the 
Plymouth TADO disk with which data, such as a movie and music, are recorded at the 
time of shipment. That is, it can ship to a commercial scene as a disk-like record 
medium with which playback limit information is recorded. Therefore, when purchasing 
such a disk 90 and reproducing with disk drive equipment, the count of playback 
restricted based on the generation management information on sub Q data can be 
shown to said disk drive equipment. 

[0076] For example, by the thing which were shown in drawing 4 and for which 
generation management information is recorded on the sub Q data of the lead-in 
groove area of a disk 90, for example with disk drive equipment, when are loaded with 
a disk 90 and lead-in groove area is read, the playback limit information set up to all 
data in the disk 90 concerned can be detected. Moreover, by using the sub Q code of 
lead-in groove area, it can bundle up about all the data currently recorded on the disk 
90. a playback limit can be carried out now. and the need of recording playback limit 
information on a program area is lost. 

[0077] Moreover, a playback limit can be carried out for every part called a musical 
piece unit etc. by recording generation management information on the sub Q data of 
a program area. In this case, with disk drive equipment, when reproducing the contents 
specified from the host computer 80 like the example explained, for example by 
drawing 15 . in a program area, the playback limit information corresponding to each 
contents can be detected by reading the sub Q code of the area where the specified 
contents are recorded. And what is necessary is just to perform a playback limit based 
on the detected playback limit information. 
[0078] 

[Effect of the Invention] As mentioned above, he is trying for this invention to record 
playback limit information by the packet unit as having explained. Therefore, in the 
data currently recorded on the storage, a playback limit can be realized now in a 
detailed unit. Moreover, by the contents unit, since he is trying to record playback 



limit information, a playback limit can be realized in the contents unit currently 
recorded on the storage. Furthermore, since it is preventing from reproducing more 
than the count specified by specifying the count of playback as playback limit 
information based on playback limit information, a large number cannot be made to 
copy illegally easily no longer. Furthermore, since you make it accompanied by 
actuation of making it load with a record medium again when reproducing exceeding 
the specified count, since he is trying to discharge a record medium when it is going to 
perform playback more than the specified count, it can avoid copying illegally easily. 
[0079] Moreover, since he is trying to record the count information of a playback limit 
on a sub-code as a disk-like record medium, the count information of a playback limit 
can be shown to the disk drive equipment with which it was loaded. Thereby, the disk 
drive equipment loaded with a disk-like record medium can realize now a playback 
limit of the data currently recorded on the disk-like record medium based on playback 
limit information. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the disk drive equipment of the gestalt of 
operation of this invention. 

[Drawing 2] It is the explanatory view of the frame structure of the disk of the gestalt 
of operation. 

[Drawing 3] It is the explanatory view of the subcoding frame of the disk of the gestalt 



of operation. 

[Drawing 4] It is the explanatory view of a disk layout. 

[Drawing 5] It is the explanatory view of a wobbling groove. 

[Drawing 6] It is the explanatory view of ATIP encoding. 

[Drawing 7] It is the explanatory view of a record section format. 

[Drawing 8] It is the explanatory view of track format. 

[Drawing 9] It is the explanatory view of disk formatting in a fixed packet. 

[Drawing 10] It is the explanatory view of the extended RID code. 

[Drawing 1 1] It is the explanatory view of the copy protection system information of 

the extended RID code. 

[Drawing 12] It is a flow chart explaining the process which records playback limit 
information per packet. 

[Drawing 13] It is a flow chart explaining the process which performs a playback limit 

of data based on the playback limit information recorded per packet. 

[Drawing 14] It is the explanatory view of a truck descriptor table. 

[Drawing 15] It is a flow chart explaining the process which records playback limit 

information per contents. 

[Drawing 16] It is a flow chart explaining the process which performs a playback limit 
of data based on the playback limit information recorded per contents. 
[Drawing 1 7] It is the explanatory view of the DS in "the mode 3" as the mode of sub 
Q data. 

[Drawing 18] It is the explanatory view of the generation management information 
recorded on the ZERO field shown in drawing 1 7 . 
[Description of Notations] 

1 Pickup. 2 Objective Lens, 3 Two Shaft Devices. 6 Spindle Motor. 10 System 
Controller, 12 Encoding/Decoding Section. 14 Servo Processor. 80 Host Computer 
and 90 Disk 
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3-3 tzmmmyt-^-^Y 

4. R I Dn-K 

5. ^^'r-yvmitLnn^^m 

[0 0 10] 1. x^fx^ K^^:/^ii(73liM 
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c:i;T'r-^»^^x.Rltl*yx^7T'fe5o CD- 

R. C D-RWUCOC DT^S^Df^VX^tC^LTx-^J? 

mmn^^'iToct(r>X't^^m(^T^x^ f5Y7 

9 OtiCD-RXtiCD-RWT'feS, ^ti, CD-D 
A (CD-Digital Audio) ^CD-ROM^ift. CCX 

[0 0 1 1] T-cx^9 Oli. ^~yT~ir)\y7\z.mWL 

sn. mm/^^m\m\zis\^x7.\dy K;ut-:5? e 

J:oT-^f^)ilS (CLV) tL<ti-^ftjiJS (CA 
V) TlHllElgii^n^o ^LTTt^e-y^Z-vT'l tcj; 
oTxi'X^'9 0±cr)tf-y Fx-;? (TOfctf-y §2 

tb LA'!ff *t>n§o *t3CD-DA^CD-R0M:&if 

[0 0 12] tf-y^T-yyi l*l(c(i. U— !f7ti!?.i:*5 

xVf-^:?5. b— !f'^OI±i:':JSi;^55>f4^U>'X2. 
P-1f^^^^!|^U>X2 ^:r^LTx'f' Xi^Mfiifcfislhf 

[0 0 13] *t1%U>'X2tiZtll!<Sii3{cJ;oT h^-y 
V^5o Sfct!-y^7-yyi^m±XU-y K«8{cj:»3 
7 -y y 1 t*5lt5 b— ff~^V:4— K 4 t± U-^' K^-T/^ 

[0 0 14] 0A^6iDjgS=t7ttSfSii7:t Fr" 

^i:$nTR F7y7'9{C«$&$n€.„ ^t3. -rVX^/ 
9 O-^cDx-^cDSSiSffi • leaSI^-^. iai^'^"5:^T% x 
-I- X 9 0 A^e.cOSS^3tftti C D - R 0 MiOli^ J; 0 
t<^ffij-r§Oi:. M{i:CD-RWT(iSS=t*g<*jb<C 
D-ROM. CD-Ri:{i:*:t<S^5*if<Dfll1tA> 
RF7:^7'9{C{±-|5W{CAGC!HlSS*W$n 

[0 0 15] RF7y7'9t{i, 7* Fti't^^^ 5 

BESe^mSg. vFU^Xiafi[/ig^@[piSS^;&M;i. ^F 

iT-^T-feSR Ffi#. +^-.t:^filr^3l<^)fc:i6<^)7;^— * 

±^t^o R F7yy9*^&tb;/3$n5SSR Fffl^li 
2 fiiffclHlK 1 I's, 7:*— *XX5-«^F E, F7-y 
4^>'>7X^-fS-^TE{i-9--.1?yD-tr-y9-l 4^flti|iS? 

[00 1 6] $fc. CD-R. CD-RWi:LT<D-r-V 



(4) 
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CM) fy^^mM-^ tires'?. L;b^t^co?ilixVx^ 

±<Dmn7 F U7.^^.tmfsmmii^ f Mmmtnrzim 

y 9 liT h U ^ XJUMEJaaic cJ: y;Hf 0 B % 
> h 0-7 1 0 (c#tlS&-r5= */ci'*;U-rif $8^ P L L 

[0 0 17] R F7y7"9T'}#5)n/cS4R Ffi^{i2 

(8-1 4OTI^) i:$n, x>n-F/xn-Fg|5 

1 2{i:fiti|i&$n5o xi/3-K/xn-FEfl5l ¥\ 

^"i: LX(owtm^mm?i^o n^mz^tTZi- ^mi 

tLX. EFM^Ii. CIRCX7-friE. T'T^^- 
'J-y. C D-ROMrzi-F^<DSaBll^fTl/\ CD- 

i>c Sfcx>'n- F/-r :3-Fgl5l 2ii. rV 7.^9 0 

M^i^>^T^\ ■9-:rn-F (Q-r-^) tLT<DTOC-^ 
7FbXtS|gl|^i/7>-fAnyFD-5 1 O^cm^g-T 
5o ^e)H:xy3-F/'-rn-Fg|5l 2{i. P L L^a 

E FM«^{C|5l«^L/cS4^>D-v^^fe^$^+, 30 

^cOS4^'U•y^;b^5,7.I:f>'F;^^:- 

^!LtX\ Xtf^K/bx^— fl^S PE^^fiKL. tti:/j 

[0 0 18] S^Hftc{±. xyn-F/xn-FgPl 2 

ti. ±ia'0c};5{cxn-FLfc-r-^^/Vy7 7^tU 

2 0tcSaLTVKo CcDtVX^ F^-f 7gHA^ScD 
B4l±i;':i:LT(i, /^•y7rp<t'J 2 0{c/^7 7 U y^' 

[0 0 19] •l'>'^-7x-7.g[5l 3l±. ^gPcD^XK 
nytfi-^8 0 tjgifS^n. t^7.huy\^o.-'^%0 

jiff^'fT9= mmzitSC S I -^AT A P I -fy^-T 

7='3-FSn/^>y7 7';>{^rU 2 0 lc^SiN^?n;fcS^ 
■^y'^-y j.-7.-^\ 3^:n•LT^t^7. hny 
tfi-^8 0fc$EiMtii;'j$n§i:i:{c;5:i)„ :&*3. .t^x 
F:3>tra-;Jf8 0*>6(D'J-Fn-7>F, -^-rhnv 50 
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y\'^(D{mmmt^y'5'-yx-7.^ \ s^^lts/ 

[0 0 2 0] -7?. le^Bftcli, .t>XF3>'ea-:5?8 

0 3b^e>fa^f'-^' (^t-x-r^tx-^VCD-ROMr 

7x-7>gM 3;(3^6''^-y7r;'<€'J ZOlcm^nX'^y 
7 7 U >'^'"$n§o ccDtf^xyn- F/x n- Fgp i 
2 /^7 7 U >^?nfclBi!x-^<Dxyn- FSLlIi 
i:LT. C D-R0M7:t-V'y Fr-^^C D7;l-- 

v-y hr-^tcx^'a-F-r^saii (fMi&^nfcT-^ 

*^CD-ROMT-^cDif^) . C i RCX>zi-F& 
tf-r^^f-U-T". ■9-7":3-Ffm EFM^il|!S:if% 

[0 0 2 1 ] xy^- F/x3- Fg|5 1 2T'(Dx>r3-- 
FMC Otf e.n/c: E F Mfl^li. ^-T FX F^xi/' 

-2 1 T'Sff^PSsawft)nfct^, 

)17, (^'1' Fx-^WDAT A) i: LT U-tf- F^-Y 
/^l StCj^en^o ^-f FXF^r>>"-2 IT-meii?! 

[0 0 2 2] U— If F^-r/M BT'fi^'T Fx-^WD 
A T A i: LT#.l&^nfc U— »f'F^^7/-^;l/X^U— »f 

•y F-^&^gfttf>y F) i:{CJS:5c 
[0 0 2 3] A P caps (Auto Power Control) 19 

[0 0 2 4] •tt-'-n'T'D-b-ytl- 1 4{±, RF7y7°9^)^ 
5>©7^-*XX'7-fi-^F E> F^'y^^y^'x^-ft 
^TE-n;". xyn-F/xn-FaPl 2tL<(±7FU 
X'r3-;jr2 OA^acDXtry F;l/X5— fi#s P El?*^ 
e.. yt-ijx. F7-y^yi'"\ xb-yF> xtfyF;u 

•^tSo Bn-^7:t-*Xx-7-'(i^F E, Fv-y + y-iyx 
7Hs^TEt]S;i;T7*-*XF7'f'7fI^FD. F 
^•y=l^y^"F5i'7fi^TD^4/?)tL. -fifiF^^/U 
6tClJi$&-r§o -liSF^f/^l 6{itr'y^7-y7°UCt5 
tj-5-$fiiSfi|3 07*-*Xn't';k h^y^y^'a^ 
fl^mmt^Ctl,crj::i>, iinfcJ:oTtf-y ^7-y7' 
K R F7>'79. •9--#:/D-b-y9- 1 4. -MF^-r 
/^l 6. -fEi^^SfcJ:^ F^-y^^yy-y— jJ<;l/-7"& 
tf7 * - 7!3 X - 7":^)'!ff5fiJt ^ n § o 
[0 0 2 5] $/c:->XrAa>hD-v 1 07^)^6© 
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coo 2 6] +>--*i7'P-b-y9-l 4 {i?5,{C, Xt!yK 

p E t fc:; CTSfiic L fc X e y Hvi/ F 7 :7fi^^fftl&-r 

6(c9]j!)DL. 7,e>F;l/^— ^6iDC L VlHieXfiC A 

•rAnyFP— 7 1 OA^e)!^^.!^^ F-'b^-y 

■ti-. Xtfy K;l't-^ F^^/n 7(cJ:;S)Xe>'F;l'^ 

[0 0 2 7] Src+»--4<7°D-t'y9- 1 4fi. 0iJ^{i*F5 
«y > yx7-fi^ T E (0{m,mi i: LT'ff P. n-5 X U 
>y FX7-lt^^s v'T.rAny hu-^ 1 Ott^hnj 
^•bX^WiimiffciJ-Jil^T7.U-y F F^-i'://!^^ 

4fi)cL. Xl^-y FF^-f/N"! 5tii±l&r^o XU-yFF 
•^-Y/^l 5liX]yy F F7-i':/ji5?-icii;i;TXU'y FH 

-y ^ 7 -y 7' 1 1 5 ^ y-y-V 7 F , X b >y F^ 
ea4^7^tc=i:§«Hi>&^L. Xb-yFF^'T/^ 
1 SA^XU-y FF^^T'fi^fCfSDTXU-y F^-^8 
^lEBj-r^CtT'. e>y^7«yyi<DmS(^X5-r Fi^ 

[0 0 2 8] iU.±(DJ:orj:-ij--t^^Mtmn^Jk(0^ 
fflKf^ Ji V ^' P :3 y tf a - ^ {C i T ffM $ nfc X 
-r^nyhp-^ 1 OlciOafJ^^n-Sc -yxrAny 
hP— vlO«. *;X FPytfa-^ 8 07!)^e)CO=ivy 

FtcfscT^fflsaa^^tf-r^o d-^x Fpy tfa 

^mim^Mtb^ U- FPvy F;OM«l&$nfc:ii^(i. 

s-rii^$n/c7 Fbx^ge^i: tn^-'ymiwm^ 

nvy FtCcfc ►)JgS$nyc7 FbX^t5f-y>y F i:-rs 

^(DJg^Sn/cr-tS'lEffl^r-^^^X Fny^a- 
8 0 fc*Ej3i-rs/-c46tc«K:.g^i!if^$iJ^;£:fT 0 o EP-^-r 
-1- X ^' 9 0 e. Or-^®tl±i/xii- F//^7 7 U y 

[0 0 2 9] S/c.tsXFPytfa-^8 Oi^)>e)ff3i^^ 
(v-ThnvyF) A^tti^nSi:, -yxT^AnyFP- 
^1 0{±, $-r»tiAty-<t7 FUXictf-y i'7-yy 1 
^^Sj^-y-So ^-LTxyp-F/xP-FgPl 2tcJ: 

j^xFnytfa-^s oA^p.KJM^nrtrcT'-iS? 

{cov^T±)zllLfcJ:9{i:xyrI-F^a^lt!.^-jt■^T^f^i. E 
VM{mtZ^^o ^LT±fecOJ:3fC7-Y FXF^-r 
i/*-2 1 Fx-^WD AT A;^)^!^— If F^-f 
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Ai 8{cfftii&$n5ctT\ lE^A^HfT^nSo 

[0 0 3 0] 2. +f7'n-FRyT0C 
C D7:4--V-y FOxVXi'(C4ott5U- Fl'yxU7 

{cHSi^$ni)Toc« Rxs^-y3-Yiz-D\,^xmmt 

5c CD^^S^Ox-rX^^Jcist^TieiS^nSr-^SfiOS 
'jN^^uti 1 7b-i:«i:*5o ^LT9 8 7U-AT'l 7" 
p-y^^AW^n-Sc 

[00 3 1] 1 7U-A<Dlgji{iia2tOJ:9{;:jS:5o 1 

7b-AJi5 8 8 tr-y FT«$n. ^feal 2 4 f -y F 
10 nm^r-^. m.< l 4 e'^y F«"!-y-7"P-Fx-^x>J7 

[0 0 3 2] C(DmfjS.(0yiy-Li:i^9 8y]y-L.X'l7 

•9-7"P-FT'-^*^«46e.nTia3 (a) Oct^^lT" 
P-yi'<D-9-7n-Fr"-^5f (-y-T^P-x-r y^'-7L'- 

7 Ix-A (7 U-A 9 8 n + 1 , 7 U-A 9 8 n + 2 ) 
A> e. O -y- 7" P - F r- f i |B| Id]/ ^ - y ^ tl T 1/ ^ -5 o 

20 ^tr. ^3 7b-A/^^5.^9 8 7U-A (7b-A9 

8 n + 3~7b-A9 8 n + 9 8) ^XX\ §9 6lf-y 
FOf-lry^-;UT-^, ip-^P. Q, R. S. T. U, 
V. W(73it7'P-Fx-^f*'iJg^$n5o 

[0 0 3 3] CCO^-^. 7^-bX^(7)WIiiOfci6lC{iP 
^+y^^;Ui:Qg^-vy^^;l'A'''ffli/^e)n2.o tzfcL. 
+ y F V -y ^ i: F 5 -y -J'OF^cD.I^-XgR^^/T L 
Ti^-i>o*T\ <t0Sffl*^i^SiJlstiO^-vy^^;u (Q l ~ 

Q 9 6) ttJ;oTfT*t)n?)c 9 6 If-y F(7DQf-vy^> 
;Ux-^^(iil3 (b) OJc^icM^nSo 
30 [0 0 3 4] $-rQl~Q4«04tr-yF(iPyFP-;l/ 
r-^i:$n> :t-f-V^<7)f--vy^-;L'S[. xy7 7'y 
X, CD-ROM. x-y:?;l/PI^-pIS<7)ia8iJ^if{Cffl 

[0 0 3 5] :^tCQ 5~Q8<?D4 f-y FtiADRi:? 

§o A D R C» 4 ti" -y F X\:XT<D^ o {c^~ F 

(•tl-7'Qx-^rt^) *<«li$n5„ 
0 0 0 0 : ^- F 0 • • • S*6^ti-9-7Qx-:JHi3f- 
)\/^u (CD-RWT-«f^ffl) 
40 0 0 0 1 : t:— F 1 • • • ji^tOt- F 

0 0 1 0 : ^~F2 • • • n^-<7.^<r>ti^u^'-fyi%it 

00 1 1 :^-F3 • • • 1 SRC (International St 
andard Recording Code) , R I D (Recorder I Dent if i 
cation code) , TDB (Table Descriptor Block Cod 

e) m^^^t 

0100:^~F4---CD-V X'im 
010i :^-F5 - • - CD-R. CD-RW. CD 
- E X T R A v;L/^-tr y y 3 yJkXim 
50 [0 0 3 6] 3. C DT^i^OMiiil 
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3-1 S^SJ-r-rX^ * "J- KW®JS?{CTOC (Table of contents) A< 

c D-R/c D-RwcDii^iaiipTHixVx^{ct±. IB ffM$n?)o p c Atii2i?B#^ou— 9^'-;w-ojajifi 

^nri/^So <:ntc;g/N°7-T'x-^^ii$n;rcb-if [0039] cd-r, CD-RWTtiieiiSfii^xt; 

nTl.>5C D-RWT'ii> EiiTu Siitl^ffc (Phase Cha 10 :&'j7;j-:ru yy?nfc^''>'l'-7(C J; Ogll^nSIgm^ 

nge)IB^T\ *SB°Bmii:IMSB^Bmi©SI^*CDjtl^i; L P^tSIS^AT I P (Absolute Time In Pregroove) m 

X)RXSQ,^-'Rm.nXl.X'h^(D\znLX. CD-R IEKffi«{Ct£fT (Wobble) LTfc';, ^©^^'UMIr^liili 

W{i0.2?i;ST'£5iDT\ SI't^0.7J.:i±^SB?#LT^|+ 2 2. 0 5 k H z T\ !l!et7ftti$>J&plusinn; 0. 0 3 m 

^n/cH^fegBT'ti. cD-RW{±^©f ^T'fis^T' nmx'^^o 

'^m^ ccOfc:4?)|flMi^^t^'f§1"'5ACC(Auto Gain Co [0 0 4 0] ilO^^^U y^*{Cli F M^I^iC J: O-^^® 

ntroDHtg^mpLTS^^n^. ^^'flfB/j^xyn- K^nTl^So 

[0 0 3 7] CD-ROMT'ttxVX^rt/acD'J-K-Y • B#P^ffi'lf $g 

>MJ|lc*'«¥f24 6mnn*^P, 5 0 nfimOillltcjjgoTBeii iI<DB#|g|(lt|{S.^a A T I ? tmtn. fu^^Lvim<0 

■^nj:0 tF*3M|{Cfie>y ht4??aL^l/\ CD- 20 WfcA^e.. rVX^^gI{C[oi7!)^c.Tifi,fiCtiJiOT'ieii$ 

RRa'CD-RWTi404tc^-r=t9ic. 'j-K-fyM n. w#o7Fux!iiiriaitcfij)i;i$n-5„ 

J^i »? t rtJlffiJJtC P M A (Program Memory Area) t?C • mmSM U—tf-/^7- 

A (Power Calibration Area) A"''^tte)nTl/^5o ^— flliJOflfiigiiT-feS*^ it'BStCWl/^?)!/''?)^^^^ 

[00 3 8] 'J-hV>ti^i:« U-hV^^niJS)t(C*^l^ TgiS/^7-t±^fl:-r5cDT\ fEiiM{Cffi)gl2t|/^7- 

T^x-^©le^^cffl^^6n^7°p^''■5^Rl«({±. cd ^}*^f52&©igAwe.tiTi/>i.o cn^opc 

-RXtiCD-RWtcS^tlC-rSK^'l'T'SgtocttHSii (Optimum Power Control) irif^'o 

^n. C D-D Al|i:[Wl«tc|Biil^§cDS±{cfiJffl$ti • xf X^'Cfgfflgfl^ 

nrc±x<Dh^y'7ifmmnrzik. z-ff^mm^m-i *3o 

* Restricted Use 

General Purpose -WMm 

Special Purpose It^fflii (7:thCD A^^t^rCDI?) 

* Unrestricted Use SSfe^— fV^ffl 

[0 0 4 1] 3-2 ATIP ">;i-7;l/fi-^fCXya-F$nT*56>-r\ gI6li:T>t'^ 

C D-R/C D-RW«Dy;U-7"*^S7''yv'ir;U^+ fc. — it 'Uyi.-X (Bi-Phase) ^mtWifbnX 

TSlE^-tirfcBf, 4^^i:^Jll&i!gjA^2 2. OSkHztC^Sr^ t.ffll/^-S>^T'*5o ■r*^5-5/W7x-7?gg|^(c:<};-pT 

litcxify K;l/t— ^-BtE^aijai-rSi:. %i^EC 40 m^^WSfc 1 i:0ft<An@t)»3. i:O0D¥l^<@ 

D73ST:«?n-5lljll.2m/s~1.4m/s7llIlE?-ti-6n : ncJ5:?.t«fc F MS^i)!lL/cHfcr)7*7;U{i 

CD-ROMT-fi^tT'n-KQtCxya-K^nT 2 . 0 5 k H z {C^^tSfc LTi/> 

t>5*gWBfr^ts$B%Mn{4'si.^A^, mmmny-'^T.^ §o ati p(cwB#Pa^tfmmct7.'^^>+;u-r>' 

^^^o ^-)V-fyyty^->'3y^w:^LX. cd-rw^©/^ 

[00 4 2] 1 AT I P-b^ ^-litmmco^i^y^^ 7-Rt>"te^/^;l/Xlf?g^xyn-FLTfe-5o 

:t-.;l/0 1 (2 3 5 2/W F) i:-aLT [0 0 4 3] 3-3 |i2iJ®^7;l--x'y F 

t3'3> AT I p-t^^'-i:7--^-b^^-coi5iw^*o 7-''f7.^h'^^yi^mt)\mm^m^j:n.7-''(x^(Dim 

f3:ti'^^mt}h3^mit>n?>o ATIPtfl». ^(Dt^ 50 ti^(Cx-^f*He®-r5BiVcD7*-x'-y F^llKHjJ-r^,, 
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[0 0 4 4] ■f'rx^K-7^ygM«> miic^.ti^ 
IC. I^IS{Pij7b^e./^7-4^+U7U-i/3:/xiJ7 (PC 
A). ctaPaliaiSnl^ (Program Memory Area: PMA) . V 

[0 0 4 5] mi l^TsktP C AI,iU—*f-^CDtiit}/^U 

K-Y ymi^ tv-h'7':7h mm^i yvv'p (D^mr f u 

Xi:S^77KUX#<D@;^1t$fi (Table Of Contens:T 

0 c ) tycf-fx^icmt^ ^mmmmimt ^mm-v 

a— tf'-x- ^ ®i?!c^^ 6 * 5 o 
[0 0 4 6] lastC^-r^/^'ir-y h(i 1 ■Di:i±<Dn^^ 

P -y ^OMfcFSttfc-oco U y ^ -y ^ i: 4 OO^ > 

-■ f-T'-^-:/P -y ^(DtilClgtt/c 2 ■ZXDyyJ'y h 
nii|?*^e>fi!t5 2 0CD"J>'^'ffl:rp>y^A'S^5<, 
p-y^ti< /-^y-y h|pl±^07^:^fS^I^^:£^S*7^<y ^ 

*1ig;[iO/^'^-y ht^fiJU 1 hv>y^l^(D§/^^>y h 

i-X^cOfBilM^T-ti. 1 OCOh^-y^'rtcO. §/^y-y 
USSOJg^Tti. i)fE^W>yp-y^i:5>'7'i7h:r 

^^t^mimmm nium i dp-k) ;&aEi^-r?.j; 

[0 0 4 7] 09{±7-VX^' -ryggJC J; oT7>j- 
- V -y h Saii;^)^^ n/cJtxV 7. i'COiailtg^cD^ - 
^■y h^^LTV>-5o FHU«OHeffli^««ik« 

xam'aLvmicm'/^B.^^'yy hx-yt-^y hmm^'n 
ot. 'i<Dm^^mm&'^'Tyvxmii>!bn^o 

[0 0 4 8] 4 R I DP-F 
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u"j^[z%m-^n^m\m\mtLxo:>v. i dp-f(c 
'D\^^xm.mt^mxh^o a^snn^Sct^ic. m\'^ 
mMmm7.i.i.z 0 4 s/w hnT-^^z^^xmfHt 

nSo ^LX. 5feaS«0/^l' F 0!f)>e./W F 4 f T'<D5/^ 
'I'FfCli. R I DP— F (Recorder IDentif ication co 

de) nmimnmimtn^o oso. mmmtLx 
TR I DO ij tXi-^o^'c^y ^ 9\mmim-^nx\.^^ 

tf^fi, ^l^7P-y^(CR I DP-FAm?$nTl>-5 
10 ci:;S:/T^-rci:i:%5<, h Stt^^b^U V l O^T^O 
Sv^-fhtilti. v-a77^^-\'-P-F (1 1) 
V^i77^^+-P-F (I 3) tLX. "T-fT.^}-' 

/Whl 9$T0 4/^-r FtCid:. bP-^"-^^7"p- 
F (I 4) f3'P>l':n—^^^zf^-\: (17) i: LT. 

^UP-^-^^'i'7'P-Fti-rVx^' F^-r 
'rF2 6$T-<D3/';'i'F(i:«s l^3-:S^'-:i--^-f y 

^IIA^6©4 tr-y htcti ro 0 0 0 hj 7b<ig^$n« i;^ 

l^/WF2 6ST-0^4kr-y Ff5 ( (1 8) ~ (I 1 
[0 0 4 9] /W F 3 ZiJ^^/U F 6 3ti:li-7r:a7 7 
F6 Aii^h'U V 7 9{C{i1f7'U^y^fiJ-UP-:5?"^ 

-i-^p-FtLT. tu iEiy)a#tsig{c m ^ mmm.ti'^ 

30 ^'J-lxP-^an-^p-F2:LT. HijlE@S##1f 

^Sfcwr^jitPttfeA^tEis^nso fuvzb 6*^6/^ 

f' F 1 0 2 3lCli-7Jii77i7f- + -X'^>'7t' -y ^i: 
LT. T'^'X^F7^'rg@(DSiji«tCctoT^^$n 

5if$B7b^lEii?n;&„ 

[0 0 5 0] tLX. /^-f F 1 0 2 4 A^e)^^ h 2 0 4 
Ptf-7'Px^i/3>i^Xx2.-l'y7^p<— > 

Bii-r^'ff^g m^mmmm) mm-^n^. r^is. la 

1 OtCtSt/^T^f^fflii^nTi/^^tCOl^Tti. 
40 (Reserved) i: LT^xLTU^-So i-XP?. x-^iSiS^lft 

mm^z')^'-ytLx^s-to 

[0 0 5 1] mil (a) «B1 1 OtC/TiL/cPtr-yp 
Xh'O. nil (b) [iPlf-7'Py-^>'3>v'7.rA 

^ yy ^ ay\zm.'&zn^P^^^7rstmx'h^o 

F 1 0 2 4 tci3tt5^7 If y Fli Tc Pj \£y F i: 

aii^pt^-T'PT^'v'a >->xrA-r>'7;i•;<- 
50 fi5feiH]iSt/3Siiij|5g ^ nr i ^ 5 T-"- ^ /3S^Ee * nr 1/ ^ 5 
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ij'(ommtiW^-^n^o m^ii rc pj e-y hit ro bj 
tcm^is rcpj k'-yhtc ri bj tiWs-^tiri^^tt 

[00 5 2] yCP^\£yhlcm<m6\£yhlt\'Ke 
yj tr-y bi:$n. ^J;tt^ r c Pj \£y hlc ri bj *^ 

-^A<feS^^{cW^i:$n^'lf$g-efe5o TKeyJ 
k'-yhtc robj *<5^^nTt>5i:tli. ^Sg/^y-y h 

CD a -+f' f"- ^ :r n -y ^ tc lE^ $ n T I ^ X - ^ il'if 

h(C ri bj tiW^ttiX\^'^ttlt. ^M/^-ir^y hcDa 
-• f x-i5f «y ^ t|2^$nTi/>5f-^{caif $fi*^ 

[0 0 5 3] Sfc. h 1 0 2 4{C^3tt5ll3 tf-y h 

^c•^t,^Tt0lJ;^'^^ rcpj tr -yKc ri bj tm'&z 

xff. rcpj if^yhtc robj if7rs^t\x\^^'htt\t 
rooOObJ CcDti^ti, ^^[HiatCfiJ 

PS*'!^i/>tcoi:$n?.o $fc> ro 0 0 1 bj A^e ro 

1 1 1 bJ !i^K^$nTl^5^^{i. SfflfcmLT, 

^ (i" 1 6 7 HI * T'©B*A''i^ $ nr V ^ 5 1 © t 

^ns-r-^con tf-|5i|SS[;&$ij|5i-r§ j; ^ {c tTl>5o 

y:^^-tf$S(i, rK e yj tf-y h(c r 1 bj im 
[0 0 5 4] ii(DJ;-5{c*^i5jBa)miT'fi, ¥f^1«1flg 

i: fc J: 0 ISiS?nTi/^^-r-^(D||^$iJ|5S^tT-5 J; 3 

I Dn-K;&i£?iR i D n- Ki: tT^-TC iifcTSe 
[0 0 5 5] 5. '^TvVW&a^^^mm. 
IXT. •:iM—-fuy-^y^yi/7.^ix^y-;i[:^—yB 

lLm(0-m^. m 2©7o-f--^-F(CL/c3!)^oTifi 
mt^o **5. Wl^cOPJiB/jtctJI/^TR I D3- Kline 
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[0 0 5 6] rVT.^ K^-rr^SJCrVX^g 0A<^ 

^tT9 (s 1 0 1) 0 ^tT, mm^Mf^'^-otzfrni 

^fT3 (S 1 0 2) o CCT% Sf^«l«i8g5RA"!^-Dfc 
i:W8iJLfcii^li. *X hn>tfa-^? 8 OlcWLT. 

10 lft<ttS$Si: UTJi2;§iR I D FcoiMfiSjR^lT^ 
(S 1 0 3) o c:cDJ;'5(i:LT. ffi^IR I Drj-FcOj5^ 
flSjR^tT^i:. *XFn>ea-^8 0*^63lifi$n 
^imR 1 D3-FcDgjJ0jA*/3^^7L/cA^g7;)^(7)¥iJ^iJ 
^fTl^ (S 1 0 4) . 3J0iA*iA^^7L/ci;W&JL/cii 
^{i, «^^)3i^/c}^£?iR I Dn>-K{COl^TIEiS^f^<D 
5tlS^f79 (S 1 0 5) o ^LT. 5tlSISS*'= TOKj 
■eS^i:WBiJLfctiB-(i (S 1 0 6) . IxOii/ofcffi?! 
R I Dn-FtcS-cJl/^T, y-'^ 9 0 liCtmt^T- 
^m^(OU.m 1 Dn-F^^^fS (S 1 0 7) o 

20 [0 0 5 7] X-r-y7'l 0 7Tffi?iR 1 Dn-F«D4^ 

^M^m^ (S 1 0 8) . COS3}<^cSo'^^T/^y•y F 

ict^itLfcmimmT'—^ u— if x-^jr 7p «y -?) 

^§tt§XofcA^§*^0*iJSiJ^tfa (S 1 0 9) c 
T, /•?'^-y FWuOx-^f^gttffiio/ct^iJSiJLfcii^ 
{i. }1£3IR I D3-F^WLTfl?^$nS/^y-y F^fi 
{CcfcoT, x>7.i7 9 OlCx-^IEIl^fT^ (S 1 1 

0) o ccDi^ie. /^-ir-y F«^cs«|Jl5S^jl^^s^Ely^•r 
30 $nTl^5S4WI1f$fi{cS-:5l>T/'?^>y F^tOff^fiJ 

[0 0 5 8] El 1 3 li, mi 2{c^xLfcXiglCj:0fi£^ 
R I Dn-FAM^nri^S'r-fXd'no^rSaE-rS 

Mai@O-P^|«0j§t-§7P-^ + -FTS5n rV 

7.^ F^'t'7^ffi{cxV7.^'9 oA^wi^nr^iimi 

{c^^7L/c^S^c, S-f, PA(i">t>XFn:/tfa-^8 0 
A^P.S4S5RA«feo/c:A>S*^(DWglJ^fT^ (S 2 0 

1) o ^LT. n^mm^^^rctmrnLrdi^ii. =t 

40 -y F m-^f^'Ty F) ©lltSiR I Dn-K^ffig^^tHf 

(S 2 0 2) o CcDcfcdfCLTtfe^iR 1 DP-FcD^*i 
thL^'n^t. $f rc PJ f-y FOW^iJ^?T^T, ^ 

»J^^T9 (S 2 0 3) „ ^LX rc PJ If-y Fjbt Ti 
bJ . 1-'5:*5-&^iS/^';r-y FAW«i{cj;oT{«ii$n 

x\^^^tmmLrcm-^i,i. i>x:^u-i/3 ^'v^.-v'^ 

>F1f$B{c»^i/>T. Saffix'rx^'9 0©S5£*^"ItET- 

fe?.*^5/3^CD¥lJHIJ^fT9 (S 2 0 4) o 
[0 0 5 9] tC^X\ CCDXr-yT'S 2 0 4 tC*3tt§ 
50 p}*5IS©WBiJ«x •ri'X^'g OA^r-cT,^ F7^'7g 
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^$nTi^5S4i^pii5i^^ TMj , mmcm^tX'O) 

m^^^'r-yh (n) (On^mm^ TN (n) J tt^ 

t. rM>N (n) J (D^-^icn^m'f'^-r^jiioict 

(cSfig^nTl/^-S^/^-b-'y h (n) (DM^m^n (n) 
WfSLfcS^HgiJN (n) ^fiSiJtC^-^/y h7-y ^fi. 10 
[0 0 6 0] C:<DJ:^{CLT, Xr-V^S 2 0 4{C*3V> 

xn^m'{^tnx\^^^t'm\Ltcm'^\t. tk e yj 

e-y V(Dm\ (S 2 0 5) icmit^o ? LT, TK e 

yj if-yhA< ri bj i:$n. ^mzr^y'>(DT-'$nc 

•r ^ -> 3 >+-%ffi!^tij L T^t>7. h n y a - ^ 8 0 (C 
iMilL (S 2 0 6) , $6>{i:Ji^$n/c7o>y^c0x- 
:Sr*g^*^aiLT/t>Xhnyifa-^r{i:iM{i-rS (S2 0 
7) o Sfc. TKeyJ Id'-y TQ bj i;$n. ^^1^ 20 

rc^^{i> X-r-yrs 2 0 5*^6 S 2 0 7{Cji/uT\ 

-t5?8 Otisifi-r^o X7--y7°S 2 0 7<^Ig^^5 

n^'^'Tv hon^mis: TN (n) J <r>ti^yv7 

y/^no (S 2 0 8) c ^LT. g*?n:^cr^-^(D 
S4*^^l7Lfc*^§*^£7DWSiJ^ffl^ (S 2 0 9) . S4 
t)mJt^^X±BLrz. XT^-y^S 2 0 1 A^e,Xx-y 

2 0 8{i:^Lfe5aiiI@^*^tt§„ 
[006 1] X'r>y 204 t£:t5t>TS4A<ft 30 

xf-'y^S 2 1 0{Cji^. xV 0^SftiJjaa;&f7 
•5o ^LT. W^miil TN (n) J ^^V-t-yht^ (S 

2 1 1) c *IISS^omiTiiS4[Hli{ FN 

(n) J (Dv-t-y hmmiiT-fx^ 9 0 omtammik 

iaio.i:oi,c^sLX\,-'^ti\ rVX^ K^-fygfitc-r 
-r X^? 9 OA^Sa^nfci: t<Dl5]mSi: LTff^ ct o 
icLX'L^l\ ttz. Xy-yfS2 1 0^c^3l^T•7■VX 
^©i^ftbSaS^tT^^^tc. ^tvXhnyi^a-^SOfc 

[0 0 6 2] coi-jtc. ^mmtommxi^/^^-yhm 
icmi'^mim^'iio iioicLxi'^(ox\ -rvx^g o 

noi ^ if' OtbfJ WSmo A 1 1. - ^ (c O I, >T . iSc -s s 
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y hmmmm%m^xni.^ni5r> t tm^ic. -r 

-^S^tcfT 9 i: ^miJf ^ctti'^X^^^olcfj: 

[0 0 6 3] 6. h5-y^W4cOS^$iJ|5g 
;^trVx^9 0±{cffM$n5 hv-y^#fjilcj;oT 
B4(sl?a^M|5g-r50iJ%IKB^-r5o 01 4 (i, 7-Vxi7 
9 0 ±icm^im^^{{Lfii:<D=iyTyy tbxnM^ 
n^^h^-y^tCJtf^LfcPitmfSil^n?., h^-y^' 
97.^^)'f^-fU'y^ (Track Descriptor Block - • • 

OTsS3S:^^$gt>TTDBi:v>a) ^z-ox.^xmmt^m 

Xh^o COTDBfi. (?ijx.(i"§h7'y^ (ny-fy 
BfcW^WI1f$B (ntf-7'nri>'>3>'i/XTA'fy 

-y^i—'/^y) nimm^^tx. zxyT-y^y^^x 

[0 06 4] TDBtC^l^T, h 0 t!)^?)/ W h 7 S 

So COhv-y^rX^iJT'^f— 7;!/ (Track Descri 
ptorTable- • • J.:(TIfi3t-y:^}f o T T D T 1 1/ ^ 9 ) Ic 
tJl/>T>'W hOA^e/W h 2$7<:D3/W htcfi. 7X 
+-=3— KtCcfcoT" TD I " (Track Descriptor Idc 
ntification) %^t"<t ^fC. Ts 4 hj r4 4 hj 

r4 9 hj i:i.^9ffl7b^"iBii5nSo h 3&a*/w h 

4{c(i. T^U^^-yyuy^XlfffifcLT. yu:^-v<y 

yo^nai^j-oyn-y ^-f y/^A'iB C D (Binary Coded 

Decimal) x^mtintzm^xiim-^nxh^^. 

hetCii. ll^TDB(C*5tj-?)D-xXh h^'y^-:^^ 
/^'J Xx Ymm\ ^tzfU h 7 tcti^iST D B{i:*5^^ 
5''^-I'xx h h5-y ^7:^>'MUXr K1flli*^fe^$n 

[0 0 6 5] /Wh8«lg^(±, h^-y^xX^Uy^iL 
-■y hi: LT^S^nrv^-So /WhStilti, mW^V=f 
•y^9^7s'7^)-1'^3.-v htmt^ziyT-yyo^h'y 
■y<7i-y^mmmB-in^. /Whgtcti. aa^ny 

mm-^tl^o -r^ctJ-S. aiS=i>'xy7;^)V^-5r-y 

*^cDiS8'J1t$B;5:ift^rx?tlS„ /U h l 0*^e./^-l' h 1 
2{c(i, ^^7'D-y^{c^bntS/^'>--y h<7)+l-'fX"1f$8/)^ 
^$n-5o ^LT/W h 1 4J.XI^{C{i, ntf-T'Dx^' 

[0 06 6] c:cOnbf-7'Dx^'>'3y->XTA-Y>'7 
;i-p<— v's >{±, 01 1 l,C7nLrc=i\d-ya7-'>'yay 
->XxA'1'y7;j-^-v'3 >'»c?!ft£;L/ct<Di:?n. 
'C h 1 4{Cfent5®7 Id'-y hti r C PJ e-y Jfi'e \£ 
•y V\t TK e yJ If 7 h, ^LT^3 kT'y h/)^e^0 \£ 
-y hSTii rceneration ManagementJ ti'ifSil^tl^o 



17 

Tl/^§n>xy>ycDS4%f7^^^{C, Ell 4(C^Lfc 
fT^iii:*"i5jHgic^5o 'Sets, h^'-y^'xf x^'UT'^f 

[0 0 6 7] 01 sit. ^lyy'yy^mc^-DXr'^X 

n^o LfcA'S-^T^ la 1 5{CX7^-yyS 3 0 1 A^eXx 
<y7'S 3 0 7i;LT^rfflSl?i{i. Ell 2(c;^r<y7" 
S 1 0 1 *^e.Xr -y^S 1 0 7 f: LT^^-r«lS|!X@tW 
JSLTt^^o •r^*:>'^. fi?lJ;^^i^t^X^-3>'t!aL-^?8 0 

iS^h-ofzhW^\\.tz^^\.t. .t^7.h3yI^a-^8 0(C 
a >OiMj§g*%tT9 (S301~S303) o ^-L 

^ n § n e - 7° D f- >7 3 > -> X X A 7 ;j- p< - i/ 3 

y<m.^Th^<^%i'm\ (S 3 0 4) . ^D!t)iA^fc3^^ 

— 7°nT-^i>3 >i/Xf-A^' >7 :!■;><--> 3 XCOl-'T 
C0lSS^feffcD6iK, (S305. S306) ^ffoT. ® 
0 jA/ufcn tf- f ^ -> 3 >'>'Xxi»'r y 7 ^ - i/ 
3 y^c»•^»t,^T. f-CX^7 9 OtCh^-yi^-r^'X^UT' 

XxA'f'>'7*^->'3>^4fi5c-r§ (S 3 0 7)o X 
f-'yys 3 0 71?3l:f-7'Dr^'>'3 >'>'Xf-A-Yy7 
:j-;<-i/3>'^4fi!t-r5i:. c:<Dnbf-7'Pr^'>3 y 
'y7.'rh.-(y7ti'~i^3yn:-tlt\.xm%^n^ V 
7-y-5'-ri'X^'J7°^7D-y^©iai|^tf ^ (S3 0 
8) o ^X.X-ny'j-y^y t\.Ximt^%9-9(jm% 
mi^^ (S 3 0 9) . ^:ogs)<^cS-^!^^T4-^x^^ytr 

(S 3 1 0) o 

[0 0 6 8] ^fc, X'r-y7'S 3 0 2{ct3i/>Tgf^*i{« 

x-y 7°S 3 0 7 $T©«aiIIS{±tTt3n;fel,\ L/ci^to 
X. X'r-y:rs 3 0 ZA^^X'T-yT'S 3 0 7{CilA.fc« 
h^-y^'f-VX^Uy^7P-y^'{cti, Ell 4 (c^n 
Lrcntr-:rP-ri'->3 >'>'Xt-A'1'>7:1-;<->'3 > 
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[0 0 6 9] :^{c. El 5T'iJi0«LfcJ;^{ch^'y^-f 

-1- X ^ y 7^ 7p -y izm\mmm.mmtnx^ ^ ^ n 
nTv^57P-^-\'-h(i:Lfc*^oTitt0^-r^o f-vx 

^ K^f'7^1{C-rVX^9 0A<^«$nT^f!i«*ilC 

mjbfcmc. PJ^^i^t^xl>rry^^a-^?8 0A> 

e.S4S5t<A^feo/cA>S;t)^(^WgiJ^tT9 (S 4 0 1 ) c 

{ C J; o T fi^ $ n T I ^ :3 y T > (D h ^ 'y xV X ^ 
10 Vf-^ya-y^^m^tht (S 4 0 2) . znXvlCL 
TH7-y^7-VX^'J7°^7P-y^ corc^^tH L J&fT 9 
i:^ hV'y^'xi'Xi"J7':5'a-'y hco fC Pj If -y K 

com\^'i7^x. 'Mm^yr-yyfjmimiz ^ -o xim 
snx^^^^-b'^sio^mm^no (S 4 0 3) o ^ut 

rcPj If-yhA^ ri bj . trsio-^Mf&rnyy-yyh^ 

^^u— >3 >-7t-->>"y y hmmcm':s^'Xs imm-& 
^nrc^yTy^y(on3E.i3^^mxh^i]^^ii-(Dmm7 

b (S 4 0 4) o 

20 [0 0 7 0] ^:fo\ Z.<r:>2.7-y-fS, 4 0 4 (CtJtt^g^ 
BJgcOfiJKiJti, El 1 3 tC;^LfcXx'y 7°S 2 0 4 
Oiaai^iiiLT. 'Jj.^l'-i/3y^^^-i/:<yhm 

mcm:iiLti\x\.^mM}^'^mm: tmj . sn&icss 

f T-om^nyxV'y (m) «DS^|Hlg(^ Tn (m) J 

tt^t. rM>N (m) J (Dm^^zn^mmt^^ 

otcfSo oSO, dCD^^f-Vxi'gOfcB^^nT 
i^s^pyf^yy (m) (m) *WJ(Cg 

[0 0 7 1 ] CO<i:^(CLT. X-r<yys 4 0 4 tCtSl^ 
30 Xn^m\mnX\.^^tmmLrzi^^{t. rKeyJ 
If -y h^WSiJ (S 4 0 5) icWnt^o =tLX. TK e 

yj if-yH*'' ri bj iisn, SiSnyxy-ytcgiiffs 

A^K^ ? nr > 5 i: *iJ53iJ L fc^^ W , a If - 7'P -r ^ y 

3 y4^-^lrt*^mLT>t>X hn>lf a-^8 OtCiMff L 
T (S 4 0 6) , $P>tCjg^$nfc3>xy>ycr)T-"-:S' 
^m^tiiLXt'^Xh:jy\^a.-^icmmt^ (S4 0 
7) o S/c. TK e yJ If-y ro bJ i:$n, SiS 



3 y X y >y tc ntff 8*^15^ $ nr I ^ ^ 1/ > f ijgij l li^ 

(i, Xx-yT'S 4 0 5A^P)S 4 0 7tCjiA.-r\ fi^^n 
40 fc:n>•r>'>y^^)x-^%B!*^tilLT>t^Xh=I>lfa-:S^ 
{Ci3^«-r§c Xf-y^S 4 0 7CDie>&S§i;, 
y-fy-y (m) <Dn^m&. TN (m) j ©^-i^yhT-y 
7°^tT3 (S 4 0 8) „ ^LT. g^$nfcx-^f©S 
^A^^«7L/c7b^SA><D#|JSlJ?r^7^^ (S 4 0 9) . 
Sil7-r§*T^iJg^pyx y-y (m) (DU^Wf^o 
[0 0 7 2] S/c, X-r<y 4 0 4{i:t5(,^TM^A'«|'F 

^■^tix\,^rsi>tmmL rzm-^im±mi'^^mn-^t. 

X-r-y7S4 I Otcjlii^, xV X^7 9 0^Sft±l-ri.«ttflj! 
^ff^o ^LT. S^lHl?^ rw (m) J ^•J^2•yh■r5 
50 (S 4 1 1 ) „ ^tJ. CiD«}^^,flf4lui|St FN (m) J 



(11) 

19 

(D^)-tyh^m (S4 1 1) fi. f'^xi^h'y-cymm 
01 stc^Lfcxx-vys 2 1 otmmct^7,h=iy\d 

[0 0 7 3] coi^tc, *^j5(S£Off$ft|-eti3>Tyv 

[0 0 7 4] 7. +;-7Qr-^tcj:§M4$iJPI 
T r€r-K3j {C*3tj-^R I Dn- F^ffi?iLTS4ia 

i&mm^n a <?ij«rpji93t-So la 1 7 rt- f 3 j 

F3J ©Q^-\'y^v;L/x-^#M{i. 1rUW/^^->S 
0. S K =iyh 0-/^7'-'$'. ADRicmi^r^ZTQ 
7-'--$tmM-$ti:ho ilcDti^ADRtCJi. r^-F 

3j ^^-r roo 1 1 hj i:v^9^i;^^^^^n§o -y-^Q 
tr-y homtt-^ti^ ri 1 J ~ n 5j t-sti. mm 

IC k: -y h H > 3 2 ~ 5 9 ^T'ti. 4 If -y F cD^fi 

i:^ns ri 6j ~ ri 1 2j ir^n^o ^lt. i s 

RC:i-h\ RID3-F. TDBn-F^l^-rtxA^O 

=i-FtW/SLfc'(ffS*^IBii$n5o tfc. e-yF.1?->* 30 
i/3 OSt>'t:-y FjK>^'->3 y3 1 « Tc 1 j Tc 
2J ^D2 t:">y FJCfi. Ti i j A^f> n i 2J STtie 

^^nri/^sn-FoasuA^^^nSo <?iJ^{f roo 

bj tDtf^ti r I S R Cj n- F, r i i j (DiM^it 
TRIDjn-F, ro 1 J CO^^ti TTDBJ 3-F 

ti\ ri ij ~ n 1 2j ^7rs-ri>(Dfsn^o ^ib\ 

n SRCJ n-FtCO^^TW^fi^BSTSA^ <?IJ^ 
t^. arJ-FlffB, Ji--:^-3-F■|ffS, it^^1f$6. 
^> 'J 7 71/^ y/Mnm^j: Eici^xmi^Sti^o r z 

E ROJ ^igi{i4 t">y F*^P)55:»}. Ell StCi^-rJ^-ptC 40 

niiKtjtjcSL/cfaTb^^^nSo */cx Ell 8^c^^•r ta 

FRAMEJ m^iiSlf-y F;b^e,^'3. IfiWBf PaltC J; t) 

[0 0 7 5] c:(D<};-5{c. *||)!il<Djg^T-ti3>7"y>y 
to /S tt tiU $B i: ^ n 5 -tt 7 Q X - ( c i> X b - 3 y V 
^--'>"^ > Fit ^^IS^-rs J; ^ LTi/^-So Lfc/^^o 
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n S y ' J T X ^ - F 7^ X ^ i: ^ n 5 r ^' X 9 0 {c, 

n^mmmmtm l tjs < c i: t § j: 3 jc § „ 

CC0J;9%rVx^'9 0^BgALTf-VX<> F^-r^l^ 

i^3 >■ Fts$B{cs-:5'i^rws?nri^5^ 

[0 0 7 6] H 4 ic^x Lfc:fl^J;^{f-rV X ^ 9 0 

<o i; - F-r yx. o TwyQf-'^ici/x ^ u—yay 

7gHT'{±T-V X ^ 9 0 n^c t {C 'j - F^ y 

X >J 7<DB!^ii^%ff o /cBf .^>T\ ^IS f-V X ^' 9 0 IC 

>xU7tD+J-7Q3- F^ffit^^u xfX^'90 
tc 1215 ^ n T 1/ ^ § - ^ ic 0 1/ > T -JS L T S^iti' Jlig $ 
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